Bactericidal activity of bacteriophage endolysin HY-133 against Staphylococcus aureus in comparison to other antibiotics as determined by minimum bactericidal concentrations and time-kill analysis.
Methicillin-resistant Staphylococcus aureus (MRSA) decolonization is expensive and time consuming, and new agents are necessary due to increasing resistance rates. The administration of bacteriophages or particularly their endolysins may offer an alternative treatment strategy and could provide a solution to overcome the selection pressure due to classical antibiotics. Here, the bactericidal activity was characterized for the recombinant chimeric bacteriophage endolysin HY-133 in comparison to other antimicrobials. Minimum inhibitory concentrations (MICs) and minimum bactericidal concentrations (MBCs) were determined for 2 reference strains, 24 clinical MRSA and methicillin-susceptible S. aureus (MSSA) isolates, as well as 6 isolates with high-level mupirocin resistance. Additionally, HY-133 activity against bacteria in stationary or exponential growth phase was compared in 12 isolates. Time-kill curves were performed with 2 representative isolates to investigate the pharmacodynamics until 48-h incubation time. All experiments were performed in comparison to daptomycin and mupirocin. The MIC50/90 and MBC50/90 values were in the range 0.12-0.5 mg/L for all 3 growth conditions comparable to daptomycin with 0.5/0.5 mg/L, respectively. The MBC was almost always equal the MIC and without considerable differences between MSSA and MRSA. Time-kill curves revealed a rapid bactericidal effect of HY-133 within the first 2 h, similar to daptomycin. Even with low concentrations, the recombinant endolysin HY-133 was highly active against all tested MSSA and MRSA isolates including mupirocin-resistant isolates. The application of this alternative agent may offer a future strategy for MRSA/MSSA decolonization and, potentially, for treatment purposes.